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Abstract

Chemotherapy-induced nausea and vomiting (CINV) is one of the most common and feared side effects of chemotherapy
especially in breast cancer. Despite recent advances in pharmacologic antiemetic therapy, additional treatment for break-
through CINV is needed. Auriculotherapy, is a safe alternative medicine procedure with minimal side effects; several ran-
domized controlled clinical trials have suggested its efficacy in controlling this side effect. A recent randomized controlled
clinical trial in Iran , demonstrated that Auriculotherapy, significantly reduced the proportion of patients experiencing
acute stress and vomiting during IVF. That trial, however, did not show that Auriculotherapy, significantly alleviated
acute chemotherapy-induced nausea or delayed CINV. The clinical relevance of these results were limited by the fact that
they predated the use of aprepitant and that only few Auriculotherapy points were stimulated during Auriculotherapy,
treatment. More clinical trials to study the effect of acupuncture with additional antiemetic acupuncture points in ad-
junct to modern pharmacologic antiemetic therapy are needed. Chemotherapy-induced nausea and vomiting (CINV) is
one of the most common and feared treatment-related side effects among patients with cancer especially in breast cancer .
Over the past decade, better understanding of the physiology of CINV and subsequent development of modern pharma-
cologic antiemetic agents have substantially improved the control of CINV. However, a study suggests that CINV remains
a significant problem among these patients.2 In addition, pharmacologic antiemetic agents are expensive and associated
with potential side effects, and therefore exploring nonpharmacologic options for controlling CINV is important. Auric-
ulotherapy, is an Chinese , europian medical technique proven to be effective and safe in treating multiple conditions,

including nausea and vomiting caused by pregnancy,3 sea sickness,4 surgery,5 and chemotherapy.6
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Introduction

Breast cancer is the most common cause of cancer morbidity in
women worldwide [1]. In 2016, it was estimated that approximately
260,370 new cases were diagnosed in the United States [2]. First-
line treatment for early breast cancer is curative surgery, but the
cancer relapse rate is relatively high when using surgery alone (3, 4].
Researches indicated that the addition of adjuvant chemotherapy
to surgery provided clinical benefit for breast cancer patients [5].
A widely used postoperative adjuvant chemotherapy protocol
includes combination therapy [6, 7]. While has therapeutic
efficacy, use of this therapy also has concomitant adverse effects,
including neutropenia, thrombocytopenia, nausea, vomiting,
diarrhea, asthenia and neurotoxicity [6]. While application of
these drugs can effectively reduce symptoms, these agents also

have side effects such as mood disturbances and drowsiness [8].
Additionally, glucocorticosteroids may reduce anti-tumor effects
of some chemotherapeutic agents [9].

CINV
Background

Before the advent of 5-hydroxytryptamine-3 (5-HT3)- receptor
antagonists and neurokinin-1-receptor antagonists, CINV was
poorly controlled. Among patients undergoing chemotherapy,
70% to 80% experienced severe CINV.7 Risk factors for CINV
include female gender, young age, and treatment with highly
emetogenic chemotherapy.8 Chemotherapy agents are divided
into 4 emetogenic risk levels: high (> 90%), moderate (30%-
90%), low (10%-30%), and minimal (< 10%).1,9 CINV can be
either acute, delayed, or anticipatory. Acute CINV occurs within
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24 hours of chemotherapy, usually beginning within 2 to 4 hours
and peaking in the first 4 to 6 hours.8 Delayed CINV occurs
from day 2 to 6 of chemotherapy.8 Anticipatory CINV occurs
before chemotherapy treatments in patients who have previously
experienced significant CINV.8 Most antiemetic research focuses
on reducing acute and delayed CINV, with the understanding
that this would result in better control of anticipatory CINV.

Mechanism of Action

Animal studies suggest that emetogenic chemotherapy agents
entering the body through either mucosa or blood stimulate
enteroendocrine cells located in the gastrointestinal mucosa of
the proximal small intestine.8 Consequently, the enteroendocrine
cells release local mediators, such as 5-HT, substance P, and
cholecystokinin.8 These mediators then bind to the corresponding
receptors at the end of the vagal afferent fibers located neatby,
triggering the afferent stimuli and reaching the loosely organized
neuronal areas within the medulla.10 Those neurons then
coordinate the emetic reflex and result in nausea and vomiting.8

Other studies suggest that CINV occurs after neurotransmitters,
such as dopamine, 5-HT, or hormonal stimuli, bind to area
postrema, a structure located in the caudal end of the fourth
ventricle,11 or the limbic forebrain.12

Pharmacologic Antiemetic Therapy

Corticosteroid has been used extensively as an antiemetic agent
over the past 25 years, although its antiemetic mechanism is not
well understood.8 Dopamine, 5-HT, and substance P are believed
to be the important neurotransmitters mediating CINV.8
As a result, antiemetic medications are divided into 3 main
categories: dopaminergic, 5-HT3-receptor, and neurokinin-1-
receptor antagonists. Although dopaminergic antagonists, such
as prochlorperazine, haloperidol, and metoclopramide, are the
oldest and most widely used antiemetic drugs, they are associated
with lower therapeutic index and greater potential side effects.

Understanding the important role 5-HT played in preventing
CINV has revolutionized therapy;8 it has been regarded as the
most important receptor in acute CINV.13,14 5-HT3 receptors
are located in both central (area postrema) and peripheral
nervous systems (vagal afferents).15 Selective 5-HT3-receptor
antagonists have been established as standard CINV prophylactic
therapy for patients undergoing moderately or highly emetogenic
chemotherapy. Common side effects associated with 5-HT3-
receptor antagonists are mild headache, transient liver enzyme
elevation, and constipation.8 Although 5-HT3-receptor
antagonists are highly effective in preventing acute CINV, they have
notably lower efficacy in preventing delayed CINV.16 Substance
P has also been suggested to play an important role in CINV. Its
receptors, neurokinin-1 receptors, are located throughout central
and peripheral nervous systems, including the area postrema and
gastrointestinal tract. Aprepitant is the first drug in the class of
neurokinin-1-receptor antagonists. Two phase III, randomized,
controlled trials showed that the 3-drug combination of
aprepitant, ondansetron, and dexamethasone controlled CINV
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significantly better than the 2-drug combination of ondansetron
and dexamethasone during a 5-day study in patients undergoing
highly emetogenic chemotherapy.17,18 These results led the FDA
to approve adding aprepitant to antiemetic regimens for patients
undergoing highly emetogenic chemotherapy.

Management

Based on available evidence, current antiemetic guidelines
recommend a 3-drug combination of a 5-HT3-receptor
antagonist, dexamethasone, and aprepitant for patients
undergoing highly emetogenic chemotherapy. For moderately
emetogenic chemotherapy, a 2-drug combination with a 5-HT3-
receptor antagonist and dexamethasone is recommended. For
low emetogenic chemotherapy, dexamethasone with or without
dopaminergic antagonists is recommended. No antiemetic agent
is recommended for chemotherapy agents with minimal emetic

risk.8

Using the current regimens, CINV is much less prevalent
However, Although
chemotherapy-induced vomiting has been much better controlled
by the newly developed pharmacologic agents, chemotherapy-
induced nausea is not.2 This problem was illustrated in a phase

or severe. several questions remain.

111, randomized, controlled trial assessing the role of aprepitant
in patients receiving anthracycline and cyclophosphamide, in
which aprepitant significantly lowered the proportion of patients
experiencing chemotherapy-induced vomiting (76%-59%) but
did not change the rate at which they experienced nausea.19
Lastly, even with the 3-drug regimen, 11% to 17% still experience
acute CINV.17,18 Additional therapy is needed for breakthrough
CINV and to better control nausea. Nonpharmacologic therapy,
such as acupuncture, has therefore attracted significant research
interest because of its minimal side effects and reported efficacies
in relieving nausea and vomiting caused by multiple conditions.

Auriculotherapy is a therapeutic technique that can be used
independently as well as in a complementary way to any other
treatment. This technique is often referred to as ear acupuncture
or auricular acupuncture and consists of treating very precise
points on the ear for therapeutic purposes. Auriculotherapy can
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be a real asset where conventional treatment lacks efficiency or
can not be used anymore because of serious side effects.

How auriculotherapy works can be outlined as follows: our brain
disposes of a map of the entire organism that enables it to manage
all bodily functions. This map is also present on the auricles. All
information coming from the body is sent up to the brain but
passes also through the auricles. This goes also for the information
from the brain to the body. Treatment of very specific areas on the
auricle permits to control the functioning of all possible organs
that have their representation on the ear.

So, auriculotherapy consist in treating a number of points on the
auricle in accordance with the pathology involved. Depending of
the disease, specific neurovascular complexes are disturbed. These
‘points’ can be detected by palpation or by means of electrical
detection. Objectivating active points on the ear has to be done
very precisely, within a fraction of a millimeter.

Modern auriculotherapy is founded on very strict scientific
principles and can be explained by neuroembryological and
neurogenetic mechanisms: in the course of embryological and
foetal development an auricular map arises that is practically
identical to the cartographical relationship between brains
and body. This neurophysiological accordance permets to send
therapeutic ‘requests’ to the brain using our ears. If one would
compare the human organism with a computer, then our auricles
not only function as a screen but also as a keyboard enabling
the auriculotherapist to send commands to the brain. When
these commands or requests are justified (i.e. when there is
really a problem), our brain attemps to correct the problem by
means of a palet of neurophysiological mechanisms. In essence,
auriculotherapy is nothing more (but also nothing less) than
applied neurology.

The goal of a treatment is to modify the structure of the auricular
point. This can be achieved in various ways:

¢ by placing fine, sterile needles during some seconds or minutes.

¢ by applying semi-permant needles (the ASP, or Aiguille Semi
Permanente in French) that will stay in place a number of days
or weeks and wlll fall out one by one.
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¢ by using cold (CAT or Cryo-Auriculo-Therapy), a very recent
technique that was delevoped by Dr.David Alimi and his co-
workers at the University of Paris XIII.

Auriculotherapy itself is quite painless, semi-permanent needles
disappear spontaneously after days or weeks. The result can
be very immediate or can be delayed by hours or days. Some
patients can react very intensely and show transient aggravation.
In general, one notices an improvement during the first week
after treatment in case of recent problems and within a month
in case of older problems.

When the result is insufficient, another treatment is planned.
In most cases, 3 initial treatments are necessary. After that, the
treatment plan is adapted in function of pathology, chronicity
and evolution. Time between treatments varies between 2 weeks,
a month to even several months.

Patients

Breast cancer patients were recruited for this study following
criteria: aged 18-62 years and received adjuvant therapy. for
patients to seek professional help for side effects due to difficulty
of travel and time constraints. This may lead to lower compliance
for utilization of S-1 oral treatments.

Auricular point acupressure (APA) is a well established treatment
strategy in traditional Chinese medicine [10]. APA differs
from acupuncture in that it requires neither needle insertion
nor frequent visits to the therapist’s office [11]. Instead, APA
works by fixing small plant seeds to the inner or outer auricular
surfaces with tiny adhesive patches to stimulate acupoints [10,
11]. The APA technique originated from ancient China and was
further studied by Nogier in the 20th century [12]. APA has been
recognized by the World Health Organization to have whole-
body therapeutic effects [13]. Currently, APA is widely applied to
relieve various health problems, including anxiety, pain, smoking
cessation, substance abuse, insomnia, nausea and vomiting from
pregnancy or chemotherapy, weight control, and low back pain
[11]. APA was found to mitigate chemotherapy-induced nausea
and vomiting in ten pediatric patients studied for seven days [14].

In this study, we explored the efficacy of APA as a technique
to control gastrointestinal dysfunction and improve nutritional
status in gastric cancer patients on an at-home oral S-1 therapeutic
protocol.

Materials and methods

This was a prospective, randomized, controll- ed, single-blinded
study, which was conducted malignant tumors, auricle defects
or infections, previously diagnosed gastrointestinal disorders or
having received any acupuncture or acupressure treatments in
the past three months.

Intervention

The recruited participants were randomized into two sub-
cohorts (control and experimental) by applying restricted
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randomization methods to achieve a balanced size between the
groups. The adjuvant regimens were administered for all patients
in three-week cycles. Patients in the control sub-cohort received
non-digestive-organ directed APA treatments, while participants
in the experimental sub-cohort had standard APA treatments.
Prior to seed fixation, patients were asked to sit comfortably
and silently. Outer ears were cleaned with 75% alcohol swabs.
Specific auricular points for nausea, vomiting and diarrhea,
as defined by Huang et al., were selected in the experimental
subcohort, including the shenmen, cardia, stomach, sympathetic,
digestive subcortex, liver and spleen (Figure 1A) [15]. Auricular
points selected in the control sub-cohort were not associated with
digestive system organs; these points included the eye, wrist, toe
and external genitals (Figure 1B). The seeds were administered
on the first day of a chemotherapy cycle and maintained for 21
days. If the fixations of the seeds were loosened or the seeds were
lost, patients were asked to visit the treatment provider for re-
treatment. Additionally, participants were trained to stimulate the
acupoints at least three times per day for at least three minutes
each time, even if symptoms were not present

The clinical characteristics of participants were obtained from
patient medical records. Nation- al Cancer Institute (NCI)
common toxicity cri- teria (version 2.0) guidelines were applied
to evaluate the severity of nausea, vomiting and diarrhea (Table
1). Participants were taught to record the severity of the adverse
events daily throughout the experimental course. Ad- ditionally,
patients were called every seven days to remind them to answer
the questionnaire. The weight, height, total blood protein and
albumin levels of each participant were measured two times, at
the beginning and end of the study. Body mass index (BMI) was
calculated using the following equation: BMI = weight (kg)/height
(m)2.

Sample size of calculation
ample size calculation

The primary study outcome was the difference in vomiting
incidence rate between the sub-cohorts. The study was designed to
have a statistic- al power of 0.9 to detect a difference between the
subcohorts, on the basis of a published vomiting incidence rate
of 10% in an experimental sub-cohort and of 40% in controls,
with a two-sided alpha value of 0.05 [14, 16]. Achi- eving these
specifications re- quired the recruitment of 40 participants per
sub-cohort; 45 patients were recruited per sub-cohort to account
for loss-to-follow up.

Results

Patient demographics and clinical data
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Chumacis o o L
Age l:ll" b 0ER
frears)
13.8:E 4§
BMI  24.69+2.07 21.26%2.26 0.995 0.322
T1  9(19.6%) 9 (18.4%)
T2 12 (26.1%) 11 (22.5%)
T3 22 (47.8%) 23 (46.9%)
T4  3(6.5%) 6 (12.2%)
Regional lymph node metastasis 0.188  0.980
NO  9(19.6%) 9 (18.4%)
N1  15(32.6%) 16 (32.6%)
N2 15(32.6%) 15 (30.6%)
N3  7(15.2%) 9 (18.4%)
Distant metastasis
Negative 45 (100%) 45(100%)
Positive 0 0
Tumor stage 1.354  0.508
3 1(2.2%) 2 (4.1%)
2 21 (45.7%) 27 (55.1%)
1 24 (52.1%) 20 (40.8%)
Tumor size (cm) 1.85+2.02 1.35+1.88 -1.236
0.220
Table 2. Incidence, severity and duration of nausea, vomiting and
diar-  Effects of APA on
Characteristics ~ Control

(n =45) Experiment t, X2 or
(n=45) Zvalue p

Nausea

Incidence (54.3%) (49.0%) 0.274 0.683

Severity <0.001

Days (median and range) (2, 21) 8.5 (1, 21)- 2.342 0.019
Days (grade > 2) (median and range) (0, 21) (0, 21) -2.117

0.034
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Vomiting
Incidence (23.9%) (18.4%) 0.439 0.617
Severity <0.001
Days (median and range) (5, 16) (3,9) -2.062 0.038
Days (grade > 2) (median and range) (0, 16)(0, 5)  -2.067
0.038
Drug request  (10.9%) (2.0%) 3.126  0.104
Diarrhea
Incidence (39.1%) (32.7%) 0.763  0.403
Severity <0.001
Days (median and range) (3, 21) (2, 16) -2.316 0.020
Days (grade > 2) (median and range) (0, 21)(0, 5)  -2.559

0.012

Drug requested (19.6%) (4.1%) 5.556  0.025

1. Locations of ear acupoints in the experimental (A) sub-cohort
and

(B)control sub-cohort .

(T sy

Conclusions

APA treatment is a feasible technique to decrease the severity and
duration of nausea, vomiting and diarrhea events experienced
by breast cancer patients receiving chemotherapy. Use of this
technique may have improved the nutritional status of recipients.
These data did not indicate that gastrointestinal-targeted APA
reduced overall incidence rates of nausea, vomiting and diarrhea.
More studies are needed to verify the findings of the present
research and to further explore the underlying mechanisms of

APA.
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